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What is claimed is : 



A method for determining susceptibility for an HCV 
anti -viral drug ^comprising: 

(a) introducing a resistance test vector comprising a 
patient-derived segment which comprises a 
hepatitis C vi^us gene and an indicator gene into 
a host cell; 




(b) 
(c) 

(d) 



culturing the ^hps^cell from (a) ; 

measuring exp^ggkign^of the indicator gene in a 
target host oe,l,l 7 v^nd 



15 



comparing the expression of the indicator gene 
from (c) with the expression of the indicator gene 
measured when steps (a\ - (c) are carried out in the 
absence of the anti-visal drug, 
wherein a test concentration at the HCV anti -viral drug 
is present at steps (a) - (c) ; \t steps (b) - (c) ; or at 
step (c) . 



20 



The method of claim l\ wherein the resistance test 
vector comprises DNA of \a genomic viral vector. 



The method of c 



lain\ 1 



wherein the resistance test 




vector comprises RNA o^ a genomic viral vector, 



The method of claim 
vector compi 
NS4 , or NS5 . 



/herein the resistance test 



vector comprises gene^^ngoddng C, El, E2, NS2, NS3 



30 5 . 



The method of cla 



Ton 



1 wherein the patient-derived 



segment comprises a functional viral sequence 



35 



The method of claim 1 wherein the patient -derived 
segment encodes one protein that is the target of an 
anti-viral drug. 



e^rotein that if 
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The method of claim Yl wherein the pat ient -derived 
segment encodes two or more proteins that are the 
target of an ant i -viral \drug . 



The method of claijrv^ 
sequence comprises 



S^^jg^rein the functional viral 
RES . 



The method of claim l\ wherein the indicator gene is a 
functional indicator \gene and the host cell is a 
resistance test vectpr host cell including the 
additional step of infecting the target host cell with 
resistance test vector viral particles using filtered 
supernatants from said resistance test vector host 
cells . 



The method of claim 1 wherein the indicator gene i 
non- functional indicator* gene. 



s a 



The method of claim \l0 wherein the host cell is a 
packaging host cell/resistance test vector host cell. 

The method of cla\m 11 wherein the culture is by 
co -cultivation . 



The method of claiW 11 wherein the target host cell is 
infected with resistance test vector viral particles 
using filtered supernatants from said packaging host 
cell/resistance test vector host cells. 

The method of claim \ wherein the indicator gene is a 
lucif erase gene. 



35 



15. The method of claim 1 wft^rein the indicator gene is an 
fi- lactamase gene . 
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:laim \l 



16. The method of claim ll wherein the packaging host 
cell/resistance test vecftor host cell is a human cell. 



:laim Vl 



5 17. The method of claim \L1 wherein the packaging host 
cell/resistance test vector host cell is a human liver 
cell. \ 

18. The method of claims, 11 wherein the packaging host 
10 cell/resistance test vector host cell is a Huh7 cell. 

19. The method of clain\l wherein the target host cell is 
a HepG2 cell 

15 20. A resistance tesjty^ ctor comprising a pat ient -derived 

segment comprisjLnjj^ a gene of Flaviviridae and an 
indicator gene<< 

21. The resistance tesa vector of claim 20, wherein the 
20 patient-derived segment comprises a Flavivirus gene. 

22. The resistance test: vector of claim 20 wherein the 
patient -derived segment is one gene. 

25 23. The resistance t^est vector of claim 20 wherein the 

pat ient -derived segrment is two or more genes. 

24. The resistance Dest vector of claim 20 wherein the 



patient -derived se> 



nent comprises an HCV gene. 



25. The resistance oest) vector of claim 20 wherein the 
patient -derived slSg^ment comprises the NS3/4A protease 
gene . 




35 26. The resistance test vector of claim 20 wherein the 
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patient -derived segm^it comprises the NS5B RDRP gene. 

27. The resistance tes^v vector of claim 20 wherein the 
patient-derived segment comprises the IRES. 

5 \ 

28. The resistance tesfe vector of claim 20 wherein the 
indicator gene is a functional indicator gene. 

29. The resistance tesV vector of claim 20 wherein the 
10 indicator gene is a non-functional indicator gene. 

30. The resistance tvest vector of claim 20 wherein the 
indicator gene is V lucif erase gene. 

15 31. A packaging hoscy cell transfected with a resistance 
test vector of clasim 20. 

32. The packaging host c^ll of claim 31 that is a mammalian 
host cell. 

20 

33. The packaging hos\ cell of claim 31 that is a human 
host cell. 

34. The packaging h^st cell of claim 31 that is a human 
25 liver cell. 

35. The packaging ^ost cell of claim 31 that is HepG2 

36. The packaging host cell of claim 31 that is Huh7 . 



37. A method for determining Lusceptibility for an HCV 
ant i -viral drug comprising: 
(a) introducing a resistance test vector comprising a 



patient -derived segm 



35 hepatitis C virus cene and a nonfunctional 



snt which comprises a 




10 



15 
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39 



40 



41 
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(b) 



indicator ger 
culturing the 
(c) measuriri 
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e into a host cell; 

host cell from (a) ; 
g expression of the indicator gene 



in a target host cell; and 



(d) comparing the expression of the indicator gene 
from (c) with the expression of the indicator gene 
measured when steps (a) - (c) are carried out in the 
absence of the! HCV anti-viral drug, 

wherein a test concentration of the HCV ant i -viral drug 

is present at stepsj (a) - (c) ; at steps (b) - (c) ; or at 

step (c) . 



The method of claim 37 wnerein the resistance test 
vector comprises DNA of a genomic viral vector. 

The method of claim 3V wherein the resistance test 
vector comprises RNA of h genomic viral vector. 



The method of claim 37 wherein the resistance test 
vector comprises genfe^ encoding C, El, E2 , NS2 , NS3, 
NS4 or NS5 
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The method of claim 37 wherein the patient -derived 
segment encodes one torotein. 

The method of claim 37 wherein the patient -derived 
segment encodes two\or more proteins. 

The method of claim 37 wherein the patient -derived 
segment comprises a\functional viral sequence. 



44. The method of claim\37 wherein the indicator gene is a 
lucif erase gene. 



35 
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The method of claim 37 wherein the host cell is a 



# 
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packaging host cell. 

46. The method of claim 37 wherein the packaging host cell 
is a human cellX 

5 

47. The method of\claim 37 wherein the packaging host cell 
is a human liver cell. 

48. The method oil claim 37 wherein the packaging host cell 
10 is a Huh7 celY. 

49. The method on claim 37 wherein the packaging host cell 
is a HepG2 celNL. 

15 50. The method of clkim 37 wherein the nonfunctional 
indicator gene comprises a negative sense sequence. 



20 




:laim 3 



51. The method of claim 37 wherein the host cell and target 
cell are the same oell. 

52. The method of \laim 37 wherein the target cell is a 
human cell 

53 . The method o£v claim 37 wherein the target host cell is 
25 infected withVresistance test vector viral particles 

using filtered \supernatants from said packaging host 
cell/resistance test vector host cell. 

54. The method csd: claim 37 wherein said culture is by 
30 co-cultivat iori^ 

55. A method for determining HCV anti-viral drug resistance 
in a patient core^rising: 

(a) develood^^^^^andard curve of drug susceptibility 
for an \&S?c^anti -viral drug; 



# 
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(b) determining HCV anti-viral drug susceptibility in 
the patent according to the method of claim 1; 
and 

(c) comparing Ythe HCV anti-viral drug susceptibility 
in step (b)\ with the standard curve determined in 
step (a) , wherein a decrease in HCV anti-viral 
susceptibility indicates development of HCV 
anti-viral drug resistance in the patient. 



10 56 
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A method for determining HCV anti -viral drug resistance 
in a patient comprising: 
('a) developing a standard curve of drug susceptibility 
for a HCV anti-Tiral drug; 

(b) determining HCV anti-viral drug susceptibility in 
the patient according to the method of claim 37; 
and 

(c) comparing the HCV \anti -viral drug susceptibility 
in step (b) with tHe standard curve determined in 
step (a) , wherein \a decrease in HCV anti-viral 
susceptibility indicates development of HCV 
anti -viral drug resistance in the patient 



57. A method for determining H^V anti-viral drug resistance 
in a patient comprising: 
25 (a) determining HCV anti-vtral drug susceptibility in 

the patient at a finst time according to the 
method of claim l,^nferem the patient-derived 
segment is obtained^ fuss^ Jzhe patient at about said 
time ; 

30 (b) determining HCV anti^hifrSl drug susceptibility of 

the same patient at a later time; and 
(c) comparing the HCV anti-vinal drug susceptibilities 
determined in step (a) and\ (b) , wherein a decrease 
in anti-viral drug susceptibility at the later 

35 time compared to the first time indicates 
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develoj^rient or progression of HCV ant i -viral drug 
resistance in the patient . 



A method for determining HCV ant i -viral drug resistance 
in a patient comprising: 

(a) determining\ HCV anti-viral drug susceptibility in 
the patient\ at a first time according to the 
method of cl>aim 37, wherein the pat ient -derived 
segment is obtained from the patient at about said 
time ; 

(b) determining HCV\ ant i- viral drug susceptibility of 
the same patienft at a later time; and 

(c) comparing the HCV\ ant i- viral drug susceptibilities 
determined in steps (a) and (b) , wherein a 
decrease in HCV anrti-viral drug susceptibility at 
the later time compared to the first time 
indicates development or progression of HCV 
anti-viral drug resistance in the patient. 



A method for determin 
ant i -viral drug compris 

(a) introducing a resi 
pat ient -derived 
gene and an indica 

(b) culturing the host 

(c) measuring express 
target host eel 1 ; 

(d) comparing the 
from (c) with 
measured wlj^lf stepd 
absence of the ant 

wherein a test concent 
drug is present at steps 
at step (c 



ng susceptibility for an HCMV 
ing : 

tance test vector comprising a 
ogment which comprises a HCMV 
tor gene into a host cell; 
cell from (a) ; 

of the indicator gene in a 

lesion of the indicator gene 
expression of the indicator gene 
(a) - (c) are carried out in the 
L-viral drug, 

::ation of the HCMV anti-viral 
(a) - (c) ; at steps (b) - (c) ; or 
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60. The method of claim \59 wherein the resistance test 
vector comprises DNA o\f a genomic viral vector. 

61. The method of claim \59 wherein the resistance test 
5 vector comprises DNA ojf a subgenomic viral vector. 

62 . The method of claim — ^(wherein the resistance test 
vector comprises DNA iemcgding phosphotransferase (UL 
97) , DNA polymerase /(EZ!54) , protease (UL80) , UL54, 
10 UL44, UL57, UL.105, \fS^2 , UL70, UL114 , UL.98, or UL84 . 

63. The method of clarm 59 wherein the pat ient -derived 
segment comprises a functional viral sequence. 
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15 64. The method of cla\m 59 wherein the patient -derived 
segment encodes 
ant i -viral drug 



segment encodes one\ protein that is the target of an 



65. The method of claim 59 wherein the pat ient -derived 
segment encodes two or more proteins that are the 
target of an ant i -viral drug. 



66. The method of\claim 59 wherein the indicator gene is a 
functional indicator gene and the host cell is a 

25 resistance tesV vector host cell including the 

additional step o\ infecting the target host cell with 
resistance test vector viral particles. 

67. The method of\claim 59 wherein the indicator gene is a 
30 non- functional^ indicator gene. 

68. The method of claim 59 Wherein the host cell is a 
packaging host cell/resistance test vector host cell. 
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69. The method of claim 1£8 wherein the culture is by 
co -cultivation . 



70. The method of claim \9 wherein the target host cell is 
infected with resistance test vector viral particles 
from said packaging npst cell/resistance test vector 
host cells. 



10 



71. The method of cla\m 59 wherein the indicator gene is a 
lucif erase gene. 



72 . The method of claim 5 9 wherein the indicator gene is an 
^-lactamase gene. 

15 73 . The method \of claim 68 wherein the packaging host 

cell/resistanoe test vector host cell is a human cell. 
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74 . The method of d\Laim 68 wherein the packaging host 
cell/resistance tfest vector host cell is a human 
foreskin f ibroblast\cell . 



75. The method of\ claim 68 wherein the packaging host 
cell/resistance Vest vector host cell is a MRC5 cell. 
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77 



78 . 



The method of Olaim 59 wherein the target host cell is 
a human embryonisc lung cell. 



A resistance test vejct 
segment which compri^ej! 
indicator gene . 



comprising a patient-derived 
'gene of herpesviridae and an 



The resistanc 
patient -derive 
herpesvirinae 




st vector of claim 77, wherein the 
segment comprises a alpha 
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79. The resistance tesk vector of claim 77 wherein the 
patient -derived segment is one gene. 

80. The resistance te^t vector of claim 77 wherein the 
patient -derived segment is two or more genes. 



10 



81 



82 



The resistance Vest vector of claim 77 wherein the 
patient-derived segment comprises an HCMV gene. 

The resistance tesft vector of claim 77 wherein the 
indicator gene is a functional indicator gene. 



15 



20 



25 



30 



83 . The resistance teVt vector of claim 77 wherein the 
indicator gene is a\non-f unct ional indicator gene. 

.84. The resistance\test vector of claim 77 wherein the 
indicator gene is\a lucif erase gene. 

85. A packaging^ host cell transfected with a resistance 
test vector of claim 77. 

86. The packaging host cell of claim 85 that is a mammalian 
host cellS. 

87. The packaging host , cell of claim 85 that is a human 
host ckll. 

88. The "Wckaging host cell of claim 85 that is a human 
embryonic lung cell. 

89. The pkcikaging host cell of claim 85 that is MRC5 cells. 



90. The 
fore 
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ng host cell of claim 85 that is a human 
broblast cell line. 



A method for determining f susceptibility for an HCMV 
ant i -viral drug comprising: 

(a) introducing a resistance test vector comprising a 
pat ient -derived segment which comprises a HCMV 
gene and a nonfunctional indicator gene into a 
host cell; 

(b) culturing the host/cell from (a); 
(c) measurixLgL^ x F ress i° n of the indicator gene 

in a tarnet jLst cell; and 

(d) comparing the expression of the indicator gene 
from (c) witH theLexpression of the indicator gene 
measured when^er^eps (a) -(c) are carried out in the 
absence or the HCMV ant i -viral drug, 

wherein a test concentration of the HCMV anti -viral 

drug is present at steeps (a) - (c) ; at steps (b) - (c) ; or 

at step (c) . 

The method of claim 91 wherein the resistance test 
vector comprises DNA of a genomic viral vector. 

The method of clWim 91 wherein the resistance test 
vector comprises DMA of a ^subgenomic viral vector. 

The method of cla^im/ 91r\wherein the resistance test 
vector comprises DNA emooding phosphotransferase (UL 
97), DNA polymerase J02L54), protease (UL80) , UL54 , 
UL44, UL57, UL10 5, J^0 2, UL70, UL114, UL98, or UL84 . 

The methock of claim 91 wherein the pat ient -derived 
segment encodes one protein. 

The method of claim 91 wherein the pat ient -derived 
segment encodes two or more proteins . 



The method of claim 91 wherein the indicator gene is a 




+ 
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lucif erase gene. 



98 . The method of alaim 91 wherein the host cell is a 
packaging host cell . 

99. The method of \claim 91 wherein the packaging host cell 
is a human cel. 



10 
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101 



The method of claim 91 wherein the packaging host 
cell is a viuman embryonic lung cell. 

The method, of claim 91 wherein the packaging host 
cell is a nsi^man foreskin fibroblast. 
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The method ofNclaim 91 wherein the nonfunctional 
indicator gene \omprises a permuted promoter. 
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The method of\claim 91 wherein the nonfunctional 
indicator gene comprises a permuted coding region. 

The method of^claim 91 wherein the host cell and 
target cell are\the same cell. 



25 
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The method of \laim 91 wherein the target cell is 
a human cell 
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The method osf claim 91 wherein the target host 
cell is infected with resistance test vector viral 
particles from s^aid packaging host cell/resistance 
test vector host cell. 
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107 . 



108 . 



The method of s^laim 106 wherein said culture is by 
co -cultivation . 




A method for dete^myAing HCMV anti-viral drug 
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resistance in a patient comprising: 

(a) developing a standard curve of drug susceptibility 
for an HCMV a] it i -viral drug; 

(b) determining HCW anti-viral drug susceptibility in 
the patient according to the method of claim 59; 
and ' 

(c) comparing the ilCMV anti-viral drug susceptibility 
in step (b) wiih the standard curve determined in 
step (a) , wherein a decrease in HCMV anti-viral 
susceptibility \ indicates development of HCMV 
anti-viral drug! resistance in the patient. 
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A method for determining HCMV ant i -viral drug 
resistance in a Jpatient comprising: 

(a) developing \ a standard curve of drug 
susceptibility for an HCMV anti-viral drug; 

(b) determining \ HCMV anti-viral drug 
susceptibility in the patient according to 
the method of \claim 91; and 



25 



(c) comparin 

susceptibilijh 
curve detei|mi 
decrease in 
indicates d 
drug re si 



the 



HCT 



HCMV ant i -viral drug 
step (b) with the standard 
in step (a),, wherein a 
ant i -viral susceptibility 
)pment of HCMV ant i -viral 
_n the patient. 
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A method for determining HCMV ant i -viral drug 
resistance in a patienti comprising: 

(a) determining HCMV anti-viral drug 
susceptibility in \the patient at a first 
time according to Vhe method of claim 59, 
wherein the patient-derived segment is 
obtained from the patient at about said 
time ; 

(b) determining HCMV \ anti-viral drug 



4 



i 
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susceptibility of the same patient at a 
later time;\ and 



(c) comparing \ the 



HCMV 



anti-viral 



drug 



susceptibilities determined in step (a) and 
(b) , wherein! a decrease in anti-viral drug 
susceptibility at the later time compared to 
the first tame indicates development or 
progression of \anti-viral drug resistance in 
the patient. 



A method for determining HCMV ant i -viral drug 
resistance in a patieLnt comprising: 

(a) determining HCMV anti-viral drug 
susceptibility im the patient at a first 
time accor ding tcA the method of claim 91, 
wherein the paE^e^Lt -derived segment is 
obtained from I the\ parent at about said 
time ; 

(b) determining \H CMV \ /anti-viral drug 
susceptibility \f J>J£e same patient at a 
later time; and 

(c) comparing ^^the HCM 1 ^ ant i -viral drug 
susceptibilities determined in steps (a) and 
(b) , wherein a decrease in HCMV ant i -viral 
drug susceptibility ak the later time 
compared to the first time indicates 
development or progression of HCMV 
anti-viral drug resistance in the patient. 



